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(57) [Abstract] 

[Objective] Object of this invention, with low cost is to offer 
Raman scattered light detection apparatus of theoptical fiber 
which can measure high precision. 

[Coastitution] Relates to this invention as for Raman scattered 
light detector of optical fiber which, Vis-a-vis optical fiber 12 
optical pulse of specified cycle injection , issupplied optical 
pulse generator 14 which, Ranan scattered light which occurs 
inside optical fiber 12 incident light to do, pulse generation 
cycle and synchronization of light receiver 30 and optical pulse 
generator 14 whichdetect scattered light level every of 2 gain ( 
high gain , low gain ) which differs doing, it calculatesthe 
difference of addition signal level classified by gain of 2 
kindsfrom addition treatment apparatus 32 and addition 
treatment apparatus 32 which add opticallevel signal which is 
supplied from light receiver 30, classified by 2 gain, ithas data 
processing equipment 34 which measures amount fabric of 
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[□airrts)] 

[□aim 1] Vis-a-vis optical fiber optical pulse generation means 
which optical pulse of tliespecified cycle injection , is supplied. 

Photoreception means which detects scattered light level with 2 
gain which incident light doesthe Raman scattered light which 
occurs inside aforementioned optical fiber, differs and, 

Pulse generation cycle and synchronization of aforerrentioned 
optical pulse generation means doing, theaddition processing 
means which adds aforementioned scattered light level signal 
which is suppliedfrom aforementioned photoreception means, 
aforementioned classified by 2 gainand, 

Raman scattered light detector of optical fiber where it calculat 
ed difference of theaddition signal level aforementioned 
classified by 2 gain from theaforementioned addition processing 
means, and had measuring means which measures theamount 
fabric of aforementioned Raman scattered light on basis of this 
denselymakes feature. 

[Claim 2] With constitution where aforementioned optical pul 
se generation means generatesthe optical pulse of uniform ty 
output, aforementioned photoreception rreansthe 
aforementioned Raman scattered light high gain is constitution 
which each incident light is done with low gain and Raman 
scattered light detection apparatus of optical fiber which 
isstated in Claim 1 which densely is made feature. 

[Claimj] Raman .scattered light detection apparatus of optical 
fiber which is stated in Claim 1 or 2 where theaforementioned 
photoreception means was formed with single light receiver, 
scattered light had thechange means which selectively incident 
light is done for stokes light and anti stokes light furthermore in 
this said light receiver and densely makes feature. 
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[Description of the Invention] 
[(XX) l] 

[Field of Industrial Application] This invention retards equipnr 
nt which detects Raman scattered light which occursinside 
optical fiber. 

[0002] 

[Prior Art] There is a stokes light and a small anti stokes light o 
f oscillation frequency where the oscillation frequency is large 
in Raman scattered light which occurs laside optical fiber, 
temperature or other physical amount of object being measured 
is sought by detecting level of this kindof Raman scattered light. 

[0003] Constitution of conventional Raman scattered light det 
ection apparatus is shown in Figure 4 . As for this detection 
apparatus 10, Something which detects Raman backscattered 
light which occurs in optical fiber 12 being, With specified 
cycle optical pulse injection is done optical pulse generator 
14\vhich, Light which returns nuking Ranan backscattered light 
from optical fiber 12 is dividedinto stokes light and and stokes 
light dividing filter 16 which, With dividing filter 16 amount 
wave stokes light and theanti stokes light which are done 
respectively incident light to do, It converts analog signal which 
is supplied from light receiver 18,20 and light receiver 18, 
20which photoelectric conversion are done to digital signal, it 
is constituted fromthedata processing equipment 24 which 
detects amount fabnc of Raman scattered light this digital signal 
oscillation cycleand on basis of output signal of addition 
treatment apparatus 22 and additiontreatment apparatus 22 
which are added with cycle which synchronization of 
incidentpulse is done. 

[0004] In Figure 5 , stokes optical S of Raman scattered light w 
fuch is acquiredas output of data processing equipment 24 and 
amount fabric of anti stokes optical AS each are shown. 
Regarding above-mentioned Raman scattered light detector 10, 
because signal is added to theperiodic in addition treatment 
apparatus 22, number of treatments with this said treatment 
apparatus 22 SN ratioimproves by fact that it increases. 

[0005] 

[Problems to be Solved by the Invention] But, SN ratio mprove 
s by fact that usually, nunijer of treatmentswith addition 
treatment apparatus 22 it increases as description above 
regardingthe conventional Raman scattered light detection 
apparanis 1 0„ but when noise which has periodicity with 
additiontreatment apparatus 22 occurs, there was a undesirable 
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tliut neasurentnt precision decreases greatly. In addition, 
because stokes light and anti stokes light incident light it his 
donewith separate light recei ver 1 8.20 , when there is a scatter 
in characteristic of the light receiver 18 and 20, it was difficult 
with stokes light and anti stokes lightthe difference to occur in 
SN ratio, and noise conponent to do correct measurement. In 
addition, in order to cancel this, because controller of high 
precisionand stabilization equipment is needed, cost becomes 
high. 

|(XX)6J 

[Objective of invention] This invention considering to this poi 
nt. being something which is formed, with low cost offers 
Raman scattered light detector of optical fiber which can do 
amountfabric of Raman scattered light with high precision 
densely makes object. 

[0007] 

[Means to Solve the Problems] As for this invention in order to 
achieve above-mentioned objective, vis-a-vis optical fiber 
optical pulse generation means which optical pulse of 
thespecilied cycle injection , is supplied. Raman scattered light 
which occurs inside optical fiber incident light to do, pulse 
generation cycle and synchronization of photoreception means 
and optical pulse generation means whichdetect scattered light 
level with 2 gam which differs doing, it calculates thedifference 
of addition signal level classified by 2 gain from 
additionprocessing means and addition processing means which 
add optical level signal which issupplied from photoreception 
means, classified by 2 gain, it has measuring means which 
measures amount fabric of Raman scattered light on basis of this. 
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[0008] 

[Work or Operations of the Invention] As description above rel 
ates to this invention as for Raman scattered light detector of 
theoptical fiber which, level of Raman scattered light is added 
classified by 2 gam which differs,because amount fabric of 
Raman scattered light is measured on basis of thedifference of 
these addition signal level, when noise which has periodicitywith 
addition processing means occurs, noise because it is denied 
withthe step which seeks difference of signal level of 2 gain, 
canevade influence of this said noise. In addition, if it forms 
photoreception means with single light receiver and selectively 
incident light isdone it makes stokes light and anti stokes light 
constitution which, the conventional way with stokes light and 
anti stokes light difference occurs in thedata, due to scatter of 
characteristic of 2 light receiver, it stops beingdensely. 

[0009] 
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[Working Lxanpici s)] Next, while referring to attached figure, 
you explain one Working Hxanple of this inventionin detail. 
Constitution of Rannn scattered light detection apparatus of 
optical fiber which relates to Working Hxanple isshown in 
Figure l . As for detection apparatus 20 of this working 
exanple, With specified cycle optical pulse injection is done 
optical pulse generator I4vvhich, Light which returns nuking 
Raman backscattered light from optical fiber 12 is dividedinto 
stokes light and anti stokes light dividing filter 16 which. Hither 
of inside stokes light or anti stokes light of signal from 
thedividing filter 16 selects one side optical switch 28 which. As 
Raman scattered light amount fabric is measured on basis of 
output signal of theaddition treatment apparatus 32 and 
addition treatment apparatus 32 which add scattered light signal 
which fronthe light receiver 30 and light receiver 30 which 
light signal from optical switch 28 photoelectric conversion 
aredone is outputted after analog / digital converting it is 
constituted from thedata processing equipment 34 which 
controls gain of light receiver 30. 

[0010] Addition treatment apparatus 32 is connected, optical p 
ulse generator 14 cycle and thesynchronration of optical pulse 
which injection is done does from this said generator 14and has 
reached point where input data is added, data processing 
equipment 34 high gain measures level of Raman scattered light 
of lowgain,seeks difference of level of both, seeks amount 
fabric ofthe Ranrai scattered light on basis of this. 

[001 1] Next, like above you explain concerning action of Wor 
king Example whichis formed. When optical pulse is supplied 
to optical fiber 12 fromopticalpulse generator 14, part of that 
it returns to dividing filter 1 6 as theRaman backscattered light, 
scattered light which is supplied to dividing filter 16 is divided by 
stokes light and anti stokes light, was selected is inputted into 
light receiver 30on one hand with optical switch 28 . With 
light receiver 30, light signal which is inputted is converted to 
electric signafthe electric signal is transmitted to addition 
treatment apparatus 32. With addition treatment apparatus 32, 
it adds treats scattered light signal which is outputtedfrom light 
receiver 30 after analog / digital converting, supplies data to 
thedata processing equipment 34. 

[0012] Next, optical level of stokes light or anti stokes light hi 
gh gain ismeasured separately with low gain in data processing 
equipment 34. As description above scattered light level with 
high gain SH, low gain SL of stokeslight which was measured in 
data processing equipment 34 is shown in Figure 2 . Here, noise 
conponent of scattered light level is measured both high gain 
SFL low gain SL asthe same tnnng . sant level. 

[0013] As next, shown in Figure 3 in data processing equipmen 
t 34, high gain SH Raman scattered light amount fabric is sought 
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with difference of iow gain SL. In this case, noise component 
of high gain SI I. low gain SL to deny nutually. thedata where 
SN ratio is higli with this is acquired. 

[(X)l4] After that, incident light nixie of light receiver 30 it ch 
tinges to anti stokes light fronHokes light with optical switch 
28 , it detects Raman scattered light anuunt fabricconceming 
anti stokes light with protocol which is similar to 
descnptionabove. 

[(X)l5] 

[Effects of the Invention] As above explained, there is an effect 
that level of Raman scattered light itadds Raman scattered light 
detector of optical fiber which relates to this inventioa 
classifiedby 2 gain which differs, because anuunt fabric of 
Raman scattered light i sought on basis of difference of these 
addition signal level, withthe low cost it can measure high 
precisioa In addition, if photorecept ion means is formed with 
single light receiver and are made theconstitution which stokes 
light and anti stokes light selectively incident light is done.there 
is an effect that it can be done iTEasurentnt which with stokes 
light and anti stokes light does not have difference. 

[Brief Explanation of the Drawing s|] 

[Figure 1] Figure 1 is block diagram which shows constitution of 
Raman scattered light detector whichrelates to one Working 
Example of this inventioa 

[Figure 2] Figure 2 is graph in order to explain action of Worki 
ng Example. 

[Figure 3] Figure 3 is graph in order to explain action of Worki 
ng Example. 

[Figure 4] Figure 4 is block diagram which shows constitution of 
conventional Raman scattered light detector. 

[Figure 5] Figure 5 is graph in order to explain action of conve 
ntional Raman scattered light detection apparatus. 

[Explanation of Reference Signs in Drawings] 

12 optical fiber 

14 optical pulse generator 

1 6 nm wave vessel 

20 Raman scattered light detection apparatus 
28 optical switch 
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30 light receiver 

32 addition processor 

34 data processi ng equi pntnt 
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